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(57) Abstract: A carious tooth detection system (1) includes an ultraviolet ray irradiation device (2), a fluorescent light reception 
device (3) for receiving fluorescent light from a tooth caused by the ultraviolet rays irradiated from the ultraviolet ray irradiation 
device (2), a fluorescent data analjrsis section (4) for analyzing the fluorescent data transmitted from the fluorescent light reception 
device (3), and a display device (5) for displaying the analysis data obtained by the fluorescent data analysis section (4). The fluo- 
rescent light data analysis section (4) is configured so as to analyze the fluorescent data according to the fluorescent light intensity 
in at least two wavelength bands of the visible light region. 



(57)S$(|::f;iena)AI&«^aii^X7Alli. %9^imi^M2t. SllnlaEgStSIS236^&i{glt$4^fc%n«a^c<l;tJ{j|/»^ 



wo 2004/089197 Al lliii^^ 



SK, SL, SY, TJ, TM, TN, TR, TT, TZ. UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) ±T(DaiS(7>l£i«^Hl3&< 
pTfilJ: ARIPO (BW, GH. GM. KE, LS, MW, MZ, SD, SL, 

SZ, TZ, UG, ZM, ZW), IL — 7 T (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — P / < (AT, BE, BG, CH, CY, 
CZ. DE, DK. EE. ES, FI, FR, GB. GR, HU, IE, IT, LU, MC. 



NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

— mtstmM^m 



wo 2004/089197 



PCT/JP2004/004861 



I 

m m m 

V > T * « «j tdia ^ ^ Pi © A « s ^ m -r s S[ I- M -r s . 

1-2 9 9 6 9 9^^^) izmM^nrcmmf)^^ ^ o 5&^*^^s@n> 

yt (600~670nm) SSbS^ i: U T# (cMI* U ^ 

5fc8e>, si^ii«o^S!!i«:iE?stwiN6&ri-s ^ tTi^iaii'^^^- 
iiBa^s^tfflt i<!5P9®*j^«ii-r-<< . 2 (Stookey.G.K.,et al. 
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antification of smooth surface caries. Caries Res., 35 (0:21-6,200 
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10 m^t^o 
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^iKi^ (^is^c, i^i^^s®) . %m(Dytmm^^it-^^:^\^^m^izi^, c 
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z.<i\z. ^1 (fs^fiffis) oso-sionm) 

5 f^*3t/iT, Wi^ifi^ 5 5 0 ~ 8 1 0 n mTfe 5 b < , J: D Iff * 

b<ti, 6 0 0~7 0 0nm-efe-5« 

0 - 5 5 0 nmT25S b < , <fcOiff*b<tt> 400-500 
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15 tJ^c) Til«]t^ C D 1 Slt^T^ (S 1 1) , 
CDi=R/'B-SC (1) 

fTS'&Sr^m65'5:*i*PlllStbT^bfet>©-Cft5o 

nm.B(oi^t>y)\znm.G^myr^x'^<D^ (i. 2) ctjeoT*® 

C D 1 2 * SI* b T <fc . 
25 C D 1 2 = R / G - ^ ( 1 • 2 ) 

s 1 2~s 1 9©^o.att. cpul 5*^ii#^ttJ>''p^^A©A## 
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s 1 2 T«> AftS-^ c Di<£» TKb^ViMEjtltiK-rs. c:Jifc> 
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"TffeS© (^SWt"-^) 'fe^^b (SI 5) , C D 1 ±ISb 

15 immv^-i') (SI 6) , ^-f>MilOSltC 

(817) o 

JilES 2 IC*3V^T, m^miiLCDW^i)^ r 1 J ^ ^ tc , C P U 1 5 

^^cvi-e, 0 5 ic^r «fc 5 f-, cpui5*«, ii*4fetti':^D ^7 A<z)7^— 
||jrS^#>mi'-m3 tS[S#@tr^^bfc> A®gl5i£0»fi(Rc' B 

Gc) . mnm^(Dmm (r„, b„, g„) -^-n-^^ni^gapp^^ru i e 
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izmm-r^ ( s 2 d » 

G„) ©^n-?ti®¥i^^<&^8£). ^-n^^n^^i^M&j^ccD^ (2) {c^e 

5 o TA#«'&C D 2 *S(t^-rS (S22) . 

CD2=I Rn-Rc I Xl B„-Bc l-S: (2) 

a5^a:<i[)js?«R„j;?);*:^<)9:D, j&^o, Am^&iommB Gc^mnu 
^^n\z< < y ^ xa^fb^ \^^rzi!b. ^mm^^ c D yomm^si^itt ^mj^-^"^ 

B CDf^tJ t) {CffSG t^T^OiC: (2. 2) =8! o T A# ^ ^ C D 2 2 

15 ^m^i^itf). mmB t^izmmG^m^^T;k<D^ (2. 3) \zu^xa 

CD22=lRn-RclxlG„-Gcl-^(2. 2) 

CD28=lRn-RclX {lB„-Bel + lG„-Gel} (2. 
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20 S23'-S30OiQS«, C P U 1 5 il*^ Iti D ^ 7 A © # W 

• mff^-^mmmm^zM-^^^xmnt ^mm-v^ o . -hi3si2~si 

S2 3-Z?tt. AMS.'^CDz^. TBBL'^^WilE 2 i:itlfeTSo 
^#|g-&CD2*«> TlSb^ Viffi E 2 «fc 0 /JnS Vi, X«TISb^ Vifit E 2 

25 tm\^^^m^\z},t.m'^-m'v:^^m^^^iyT >mm<os i tc^ocs 
2 9, S3 0) , ^mm^ CD 2^ 0 :k^\^^m'^\z\t. 

Am-C$>^m^^^t^ (S24) . 

AftS-a- C D2*«±ISb^Vi|tF2<tO/h$ViJ©'&fC«.tia!©«J«84l# 
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n&^m^m^h (s 2 6) , Amm-^cD 2*^* ±mv%\,^mF z^^i^ 

(S27) » >mm(D S Hzm^ (S28) . 

±iB s 3 \z^\,'^x .ytmo^^m&^Mit-^'&^m^iziit. c p u i s 

aB22>^ViT> ^3i^Ui, U2 (Ui>U2) 

10 e.m2if#*#s. 

15 i\z^\f^x (Dnm (Ri, Bi. Gi) , ^^mu 2\z^\'^x(Dmm (Rz. 
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20 ^, T^t3-fe> (R 1 — R 2) >"iE ( + ) J -t?»Sj&^S55^=£W^b 

(s 3 3) , riE ( + ) J (Dm'^\z\-i, Am<DpsmB-^^$>^^'&^^i^ (s 
34) . (-) J (Dm'^\z\t, m'^mx'^^m^m^vx >mm 
(S35) . mwi^mit:in\zm?>-r. ^mcDmrny"-^ t 

25 x$>^m'^\tmn tmm-r^:^f^^m^^x'hj;:\r^. 

s 3 3~s 3 5 (ommi^. Am3ifL\z-D\,^x\t. mmR z^^if^^"^ 1 
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25 s 4 3 Tfe, m»«^cD 3*, Tisui? v^^E 3 itmr ^ . Amm^ 

C D 3:0^*TI©b^ vWit E 3 «fc 0 ;'c#Vi:^-&f::tt. i^«<^^Ki^®"^* ^1©* 
(S4 4) , ASm^CDaJJi^ TPSb^ VWi E 3 «fc 0 /JN^ V^. X« 

Ti® b^v^ffiE 3 b vi^i'&ic^, mso«j»i3i«-ea5§e<£^^b ( S 

45) , j>^-f>MS®SltMS (S46) . 
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Fig.3 
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Fig.4 
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Fig.5 
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Fig.lO(a) 
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Fig.lO(c) 
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Fig. 10(e) 
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3 . □ l»*<o«5H tt. =eeJlfS*©l5ia-Cfco -c P c T^iJ6. 4 (a) 2 3 S:<D^;t{j: 



1. □ |±lMA-i5i6&M'ii:iiAPl^S^iis|-S:-t--*T»i^i^(c^#bfj:<o-c% :L<r>mnm&n.^\^. -r--<-C<Df3*'sri63tel»^ 



4. □ w0A*5jK^giJteji>!iPii*^^!isi-^sr»8rei^t::iN^#u'fc*»o^o-t?. ^©hi^m^wlx m^<omm<f>^mvzisM. 
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